Effects of angiotensin on the expression of fibrosis-associated cytokines, growth factors, and matrix proteins in human lung fibroblasts.
Angiotensin (Ang) II plays an important role in fibrogenesis in various organs, including the lung. The aim of this study is to elucidate (i) the effects of Ang II on the expression of cytokines, growth factors or matrix proteins in normal human lung fibroblasts, and (ii) the inhibitory effects of an Ang II type 1 (AT1) receptor blocker, candesartan. Normal human adult lung fibroblasts were cultured. Candesartan was added and the cells were incubated. All the cells in culture dishes were collected at day 0 and 2, and the cell numbers were counted using a Neubauer haemocytometer (Clay-Adams, Parsippany, NJ, USA). The cell proliferation rates at day 2 were calculated in comparison to those at day 0. Total cellular RNA was extracted for real-time quantitative PCR, or the culture supernatant was collected for either a Sircol assay or enzyme-linked immunosorbent assay (ELISA). Laser scanning confocal microscopy was used for analyzing the cells with and without prior exposure to candesartan. Comparisons between the means of multiple groups were analyzed by one-way analysis of variance (ANOVA) followed by Tukey's test or Games-Howell's test. Values of P < 0*05 were considered to be statistically significant. Among the 12 fibrosis-associated cytokines and growth factors, mRNA expressions of interleukin (IL)-4, IL-7, and platelet-derived growth factor-D were significantly modulated by Ang II, and suppressed by candesartan. Soluble collagen and elastin levels were significantly elevated by Ang II, and suppressed by candesartan. Under confocal microscopy, the intracellular distribution of elastin was significantly increased by Ang II, and suppressed by candesartan. These data indicate that Ang II promotes lung fibrosis by increasing the matrix formation, which was suppressed by AT1 receptor blocker.